The human need for calories has shaped human societies as well as the natural world. With the onset of strategic plant domestication, which began during the agricultural revolution, approximately 8,000 to 10,000 years ago, there has been a correlation between agriculture and deforestation committed by human communities. Many scholars and studies suggest that the connection between agriculture and deforestation is one of outright causation, although it is potentially problematic to make such explicit claims when it comes to biocultural evolution. However, as human societies have historically adopted settled agriculture based on domesticated annuals, especially those of the major cereal grains, there has been a marked, and oftentimes, dramatic increase in deforestation wherever such settled agriculture has occurred. Some of the earliest creation stories from the Middle East, the birthplace of the agricultural revolution, attest to this, as seen in the [p. 343 ↓ ] Epic of Gilgamesh and in the biblical story of Cain and Abel. This entry examines the role of agriculture in deforestation, focusing on the rates of and factors that contribute to deforestation, and then presents several strategies for protecting natural forests while maintaining agricultural systems.
Agriculture's Role in Deforestation
Agriculture's affects, especially those of modern-day industrial agriculture, on the various forest biomes of the planet typically are deleterious, leading to loss and extirpation of native species of both flora and fauna, loss of topsoil, and loss of ecosystem services offered by forests and timber forest products. However, not all farming is deleterious to forests, and recent evidence suggests that the entirety of the Amazon rain forest is a result of selective agroforestry and swidden agriculture practices. The question then is not necessarily "Does agriculture always lead to deforestation?" but rather, "What type of agriculture is under discussion?" and "What is the historical relation between human communities and the forests around and within which they live?" Historically, the answers to these questions range from active management of forests via agroforestry, as is still practiced in parts of the world today, where such management can be seen to be sustainable and helps create a loose form of domesticated biodiversity, to large-scale deforestation caused by the need to meet rising demand for agricultural acreage.
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Other important variables must be taken into account in understanding the role agriculture plays in deforestation. One of these is human population numbers, both in local and global contexts. This variable is intimately related to agriculture in two ways. First is the growth in overall human population numbers dating to the onset of the agricultural revolution. The increased production of key calories in the form of cereal grains, coupled more recently with advances in public health in the late 1800s and early 1900s, has contributed to a global population of more than 7 billion in 2013, with predictions of 9 to 10 billion by 2050. Such a level of population ratchets up demand for agricultural products, where increasing amounts of these products are grown on monoculture farms using industrial farming technologies, so that more forests are cleared to help meet this increased demand. The other side of the population variable is that more people are alive as a result of more food being grown, and many of these global citizens are aspiring to join the consumer middle class. Consumption rates are thus increasing at a global level, which further adds to deforestation as cities must grow in size and encroach on surrounding landscapes, including forested ones. Thus, increased agriculture production in the 21st century is a driver of deforestation in two ways, both related to increased human population levels.
Modern industrial agriculture based on Green Revolution farming technologies and practices also contributes to deforestation in that as agricultural soils become eroded or lose their fertility, farmers must search out new agricultural land to farm. Often, this land is forested land, since most of the possible arable land has already been used for agriculture, with harder to farm lands and heavily forested lands being the final landscapes left to farm.
One final way that modern industrial farming contributes to deforestation is via anthropogenic climate destabilization. Studies suggest that modern agriculture, and especially methane from animal-based agriculture, is one of the leading causes of climate destabilization. As the planet's atmosphere warms, blights, invasive species, and pests, especially insects, are able to increase their habitat range where they migrate into forests at higher latitudes, leading to major deforestation. One other factor from climate destabilization is the increase in climate refugees; as this century continues, the number of refugees is expected to drastically increase, with many humans moving toward the poles. The northernmost and southernmost pre-tundra latitudes of the planet are heavily forested, so that as pests, blights, and humans 
Rates of Deforestation
Global rates of deforestation, often driven by the above variables, are sobering.
The most comprehensive study of global forest resources is carried out by the Food and Agricultural Organization of the United Nations. Every 5 years, the Food and Agricultural Organization of the United Nations releases a global survey on a variety of forest health variables. The most recent assessment, the Global Forest Resources Assessment 2010, reports that forests cover 31% of total global land area, with the Russian Federation, Brazil, Canada, the United States, and China accounting for more than half of the total forest area. The forests in Russia and Canada are especially vulnerable to pests and climate refugees. Overall, 80% of global forests are publically owned, although there are drastic regional differences in ownership and forest management decisions. Both nationally and internationally, management regimes differ, covering a range where some forests are protected, others are sustainably managed, some are being replanted, and many are being logged at unsustainable rates, whether legally or illegally.
Areas in the subtropics, where climate and soils facilitate agricultural practices, especially Brazil and Indonesia, have a lower rate of deforestation than in the 1990s, but according to the Global Forest Resources Assessment, they are still rapidly losing forests to agricultural demand. Forests in these countries are often felled by slashand-burn farming techniques, where after approximately 5 years, soil fertility is lost and farmers and herders move on to cut more forest. Much of the deforested land in Brazil is used to grow soybeans, which are then fed to animals, so the fertility of the forests of Brazil are in effect exported to feed the demand for meat in the diets of the global North and the elite of the global South. Furthermore, when primary forests (considered to be relatively intact forests, or old-growth forests, where both function without much human interference or management) are cleared in the subtropics, they are often replanted with monoculture agroforestry and food plantation products, such as palm, coconut, pineapple, banana, sugarcane, and other similar products, most of which are exported. SAGE knowledge Page 6 of 9 The SAGE Encyclopedia of Food Issues: Deforestation for Agriculture
Since 1990, the planet has lost 7 million hectares of forest per annum, with most of this loss occurring in developing countries. Agriculture plays a key role in this overall loss, both directly and indirectly.
Contributing Factors
A variety of other factors contribute to the role agriculture plays in deforestation. Income, at familial, communal, and national levels, is a key metric when discussing deforestation and agriculture. Poor farming families tend to have more children who can help the family farm, so these larger families require food. They also tend to utilize local forest products for cooking their food, thus contributing to deforestation. Poorer communities trapped in a cycle of poverty tend to exploit forests at high rates, both to gain income from forest products and to gain an income from farming the cleared land, or using the land to grow food for personal consumption. These communities typically do not benefit from governmental social safety nets and often have low education levels. Oftentimes, this means that there is added pressure to use local resources to generate income and to grow food, and there often is a lack of education about sustainable timber management practices, as well as markets for such products. At national levels, poorer global South countries are often parties to international free trade agreements that structurally compel them to generate agricultural export products. Many of these products are grown in areas that were once forested.
Another agricultural driver of deforestation occurs in nations that have higher gross national products and therefore more financial wealth. These are typically those in the global North, where citizens tend to eat animal-centered diets. The feed for such animals is typically grown on land that is kept in agricultural production so that it cannot revert to [p. 345 ↓ ] or become forested land, or the feed is imported from developing countries, often at the expense of indigenous forest health, as in Brazil. Furthermore, some global North countries, such as Australia and the United States, subsidize cattle farming. Cattle and other grazing ruminants are heavily implicated in consuming seedlings and saplings of young trees, so that when these animals graze on public lands, including national forest lands, it is difficult for the next generation of forest trees to reach viable maturity. Grazing animals also degrade riparian habitat and contribute to soil loss, two other factors that influence forest ecosystem health.
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As world population continues to grow, and Green Revolution crop yields continue to level off and even decline with the onset of climate destabilization, many countries that have traditionally been food self-sufficient, like India and China, are now becoming food importers. These countries, as well as oil-rich countries in the Middle East, are beginning to lease agricultural lands in Eastern and sub-Saharan Africa, where food will be grown and then exported to feed the populations of these non-African countries. As Africa has a long history of both herding and settled agriculture, the lands being leased are already farmed by locals who will now be displaced, often forcibly, to allow for the contracted food to be grown and exported. It is expected that these displaced farmers and communities will be forced to farm largely on what forested lands remain in their communities, thus adding to overall global deforestation. Another key contemporary driver of deforestation is the rise of aquaculture farming, especially shrimp aquaculture, where the shrimp grown is largely exported to China, Japan, and the global North countries. This deforestation is occurring in various tropical and subtropical coastal regions around the globe, targeting especially mangrove swamps, where forests are cleared so that aquaculture holding pens can be constructed.
Protecting Natural Forests
Despite the above trends, it is possible to generate and manage a robust agricultural system that includes agroforestry products and that allows for humans to protect the remaining natural forests extant on the planet. For this to happen, though, there will most likely need to be a change in human demographics, including the empowerment of women and an increase in family-planning schemes. Another needed change is a move from industrial monoculture farming to perennial polyculture farming done at smaller scales by more farmers. Last, and importantly, changes in economic and political incentives that reward sustainable agroforestry and sustainable agriculture practices should be implemented at various scales. These incentives should represent the true cost of animal products and empower poor farmers so that they become active participants in regional planning and farm trade decisions.
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